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To explore the feasibility of sample selection to predict agricultural employment, a
stratified sample of 360 employers was drawn from the employers reporting
employment in the Disability Insurance Program for agricultural workers in Fresno
County. Month-to-month changes were examined for seven industry strata, and
estimates were made by the link-relative method. Employment estimates were
compared with the reported universe employment for the corresponding month to
determine the accuracy of the sample as a means of estimating. Data indicated that
the method may be feasible, but that the sample must be designed to include
employers whose seasonal labor needs occur at different periods of the year. (JM)
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Estimating Agricultural Ehployment from a Sample of Ehployers

Current estimates of agricultural employment in California are based on Fhrm
Labor Representatives' estimates of the amount of labor needed in activities
currently in progress. Estimates of current employment in non-agricultural

vilindustries are based on responses from a sample of employers. Thus, the two
co kinds of estimates are not strictly comparable, and the agricultural estimates

may be subject to errors which do not affect the non-agricultural estimates.
4.74! Another, and a particularly troublesome problem, is the likelihood of over-

estimating employment in certain agriculture-related industries, by counting
r\J workers 45 belonging to both the agricultural and non-agricultural segments.
(:) Attempts have been made in other states, e.g., Wisconsin, Oregon, Washington,

.4.4)
to estimate agricultural employment through an establishment reporting system.

4, California is uniquely fortunate in having as a source of information the
employment and payroll figures submitted by agricultural employers for the
administration of the disability insurance program for agricultural workers. This
information is not only useful for providing a frame from which to select a
sample, but it can also serve to check the reliability of the sample after it
had been selected.

o0

.1

This paper will describe the method by which a sample of agricultural employers
was selected, and the means used to validate the sample by comparison with known
universe values. The purpose of the study was to explore the feasibility of
sample selection and the accuracy with which a sample of a given size could
predict employment over a period of months, and particularly for different
seasons of the year. Not considered were the technical and administrative problems
involved in initiating an establishment reports system in the field, of which
probably the chief is obtaining the cooperation of employers in submitting accurate
and timely reports. Also excluded from consideration was the validity of the data
submitted by agricultural employers on Disability Insurance contribution returns.
Fbr the purpose of this report, it is assumed that they are the most accurate
source of employment information, and that they are comparable to non-agricultural
contribution returns.

I. SELECTION OF SAKPLE

A. Criteria for Selection
The sample of employers selected was drawn from a frame consisting of employers
who reported employment covered by the Disability Insurance program for
agricultural workers in Ftesno County during the third quarter of 1962. Fresno
County was selected primarily because it is the looation of the Ftesno Phrm
Labor Ptoject. It was expected that the additional facilities provided by the
project would assist in the implementation of field testing of establishment
reporting, once a Suitable sample was developed. In addition, Fresno County is
the most important agricultural county in California, and accounts for about
12 percent of the total agricultural employment in the State, so that develop-

co ment of an adequate sample for Ftesno County would contribute materially to
Tml development of a sample for the State as a whole. September 1962, was chosen
00 as a benohmark period because September is the month of maximum agricultural
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employment in Fresno County, and the selection of 1962 as a benchmark year

would allow a sufficient time following the period of selectian for universe

information to be available for validation of a complete year's data.

Initially, a sample design was tried in which the sample was stratified by

industry and size of firm in September 1962. However, when an attempt was

made to validate this sample it became apparent that a biaswas introduced

because employers whose highest employment was in months other than September

were underrepresented. As a result, employment for these months was seriously

underestimated.

The sample design as finally adopted was based on the following considerations:

(1) The sample was stratified by industry group, and within' the industry

Fruit and Tree Nut Farms, (emeal citrus), by crop.

(2) All employers with over 100 employees at any time duriag the September,

1962 through September, 1963 period were included.

(3) Otherwise, allocation to,the strata was based on seasonal variability.

(4) The sample consisted of about 360 employers.

B. Methodoloa
The standard deviation of seasonal variability of employment was'calculated for

each four.:digit Standard Industrial Classification group in agrimlture in

Fresno County by using the employment totals by month as cumulated on group

prints of employer tax returns. In figuring the standard deviation, employment

for each Month was treated as one item in the frequency distribution. The

standard deviations in each stratum were weighted by the number'pf employers,

and the weights were pro-rated to 300 to give an approximation of the number of

cases needed in each stratum for a total sample of 300. Because of the,

necessity for augmenting the allocatian to the Fruit and.Tree Nut Atrms

:(astat citrus),stratuwthe
final'sample'consisted of 359 employers.

Control cards are maintained routinely in the Research and Statistics Section

showing mOnth-to-month changes in employment for all agricultural employers

who have had 100 or more employees at any time since the inceptiron of Pisability

Insurance agricultural coverage.
These cards were used as an additional source

of.information, and any employer operating in Fresno County who had 100 or more

workers at any time between October, 1962 and September, 1963, was included in

the sample. The final sample allocation and determination of the strata,

therefore, was based on a combination of weighting by seasonal variability and

inclusion of all large employers. As finally selected, the sample included

359 employers, grouped into seven industry strata, of which one was an "all

. other" category including six employers in unrelated industries. There were

108 employers with 100 or more employees. Employers in four industry groups:

Fruit and Tree Nut Farms (except-1 citrus); General Farms; Cottaq, Farms; le:

ricultural Services, N.E.C., with a maximum of 50 to 99 employees were also

addod to the sample. When the number of employers in a size group exceeded

the number required for the sample, anunbiassedsubsample was taken by selecting

every all employer in the group. For one inaUstry group, Fruit and Nut 21as,



(emItat citrus) it was necessary to incLeee all employers with over 50 employees

and anunbiassed sample of employers with 40 to 49 employees. The methods of

weighting the strata, and the final allocation are shown in Table 1.

II. USING TIE SAMPLE TO ESTIMATE LIPLOYMENT

After the sample employers were selected, their reported employment for the

period from September 1962 through September 1963 was determined by reference

to the control cards and employer contribution returns. If a change of legal

entity occurred during the year, the reports of the successor employer were

used for the remainder of the year. Estimates of employment for the October

1962 - September 1963 period were made by the link-relative method, using

the September 1962 universe as a benchmark. The derivation of these estimates

appears in Table 2. Table 2a shows similar estimates for October 1963 through

March 1964 using September 1963 as a benchmaiik.

The largest industry group, Fruit and Tree Nut Farms, (sant citrus), presented

problems in estimating because of the large number of employers, relatively

small average employment and high seasonal variation. It was necessary to

divide this group into four categories of employers by type of crop: grapes,

figs, peaches, and other fruit and tree nuts. The classification wasbased on

the employer's statement on his registration form. The distribution of universe

employment among these four cat6gories in September 1962 was estimated by

drawing an additional sample of the employers on the basis of size categories,

as shown on Table 3. The sample results were then expanded to the September

1962 universe. Using this September 1962 universe, estimates 01 employment

were made by the link-relative method for each of these four groups for the

October 1962 through September 1963 period, as shown on Table 49 and the sum of

these estimates was used as the estimate fox the Preit and Tree Nut Farms, (g.xceDt

citrus)-category. Similarly the sample wa; expanded to the September, 1963,

universe, and this universe, shown on Table 3a, was used as a benchmark for

estimates of employment for the October, 1963 through March, 1944 perio0,

These estimates are shown on Table 4a.

III. VALIDATION OF THE SAMPLE

The employment estimates made by the link-relative method were compared veeth

the reported universe employment for the corresponding month, te determine

the accuracy of the sample as a means of estimating. As shown in Table 5,

errors of estimate ranged from +16.2 to -11.2 percent, or in absolute terms

from +3,752 to .6,775. For ten of the eighteen months, the sample estimates

were less than five percent in error.

IV. CONCLUSIONS

The data cited above and appearing in Tables 2, 2a, 4, 4a, and 5 indicate 6hat

drawing a sample of employers from Disability Insurance records may be feasible.

However, the sample must be designed to include employers whose seasonal labor

needs occur at different periods of the year, and therefore employment records

for a given month cannot be used as a frame. The data also indipate that the

sample drawn wae not euffioiee,i4r larco to provide the required degree of

precision. In this connection it should be noted that the degree of precision

added with the addition of each employer over the 359 finally selected would

tend to diminish, because the excluded employers are those with a smaller number

of employees than those included in the sample.



The method of verifying sample design by reference to accessible universe data

proved a very helpful device in evaluation of the accuracy of the sample. In

fact, it probably resulted in rejection of an insufficiently prease sample

which without this validation would likely have been accepted. This study may

prove helpful in evaluating de accuracy of estimates of agrio4tural workers

based on samples for which no universe figures are available. Perhaps the

methodology used for this study will also suggest applications far sample design

outside of agricultural labor force estimating, where estimates6ust be made in

advance of universe figures which are not accessible immediately but which become

available at a less timely date.
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Table 3

Estimated Employment by Crop in Fruit end Tree Nut Farms, Fresno County

September, 19621. 11111MROM.
Size of
establishment,
employees-

Sample

(a)

OSII11111111111101NallimmM
Total 10,796

Grapes (0) ............
100 and over.. ..

50 - 100 .......

20 -
10- -

4 . 9..............
O . 3. .. ...

ELM (0).,00 .... ***lb*

100 and over. op04,00

50 100009.441100.00)

20 -
10 - 19 .. ..

4 .
O . 3.... ..

Peaches (c).... .. ...

100 and over..
50 - 100.. .... .

..
Mixed and others

100 and over. .....

50 - 100. .....

20 - 49... .... .

10 ft 19.......

(0)..

4 . 9..............
. 3.... .........

7,170

759
4,03
1,594

512
226
36

449
193
184
36
32

4

Percent
sample to
universe

apanded
sample

Percent
of
total

Universe
employment

(b)

Difference!, Adjuste

universe expansi
and expanded of samp
universe or univ

29,582 28,267 -1,315 28,26

(29,333)(d)(100)

21,828 (75) . 986 20,64

loo 759'
100 4,03
.18 8,926

10 5,120

10 2,260

5 720

939 (3) - 4o

loo 193

loo 184

18 202

10 320

10 40

249
244 loo

5 loo

2,928
1,023
1,363

350
87
75
30

249
244

5

6,566 (22) . 289

100 1,023

100 1,363

18 1,960

10 870

10 750

5 600

ia Source: DE 70031s

b Source: Edit listing

c EMployers classified by crop according to information on registration forms.

d Total expanded sample employment less 100% sample in Peaches category.

6,27



Table 3a

Estimated Employment by Crop in Fruit and Tree Nut Farms;

Fresno County, September, 1963

-ms.geml 41~~~...sams~~amtNIMONNWINNw AINNIIMIIIIINN1~~~1IMOMMINN.1

Nilipeols

Sample employment

Universe by crop as Texcent 4Mp1oyment

Sept 1963 of universe, Sept,, by crop :

1962. Sept 1963

37,171 37,171

(371133)(a) 100

grapes ... ***** ................ 75 27,850

Figs
3 1,114

(b) 38

Mixed and others, .......... *****
22 8,169

IIMPIMIIMIMO.11.0111.

(a) Total employment less 10Q% sample in Peaches category.

(b) 100 percent sample.

SOURCE: Edit listing"
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